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a first sensor module, having a pmrality of electrical rotational rate sensors, for 
providing a plurality of rotational rate ngnals; 

a second sensor module, having a plurality of electrical compensation sensors, for 
providing a plurality of comvesta^pn signals; 

a microcontroller nbduffi^ to the first and second soisor modules, for 
processing the rotational rate mpus and the compensation signals and generating 
attitude information, direction^ information, aiKi turn coordinate information; and 

a display, coupled to tip microcontroller module, for displaying the attitude 
information, the directional iffoimation, and the turn coordinate information 
simultaneouslv> 



A solid-state gyro, compnsing: 



i 



a substrate having a prdbf*mass; 

a membrane, the proo^mass being suspended on the membrane; 
a single common elecpode layer being disposed on the membrane; 
a single sheet of pie^electric matmal being disposed on the single conmion 
electrode layer, and 

a plurality of elecrfodes being disposed on the single sheet of piezoelectric 
material, rotational rate signals bping outputted through the electrodes, wherein each of the 
electrodes, the piezoelectric maprial, and the single common electrode layer form a plurality of 
piezoelectric elements. 




The gyro of claim 16, who^in the piezoelectric elements are arranged and 
in an oval shape with a plurdity of pairs of piezoelectric elements, one element in a 
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pair is disposed on an inner ring of the ova] shajp, and the other element in the pair is disposed 
on an outer ring of the oval shape. 



s4. 



21 . The gyro of claim 20, 



iie two elements of the pair have equal area. 



22. The gyro of claim 20, whereti each pair of piezoelectric elemoits has a mirror 
image pair of piezoelectric elements disposed on opposite side of an axis passing through a 
center of the proof-mass. 



37. A solid-state device having a plurality/of sensors on a single multi-sensor chip, 
each sensor comprising: 

a substrate having a proof-mass; 

a membrane, the proof-mass beingisuspended on the membrane; 
a single conunon electrode layer hping disposed on the membrane; 
a single sheet of piezoelectng^na/erial being disposed on the single common 
electrode layer; 

a plurality of electrodes bein^ d^spo)ed on the single sheet of piezoelectric 
material, sensor signals being ou^utted thi/03i the electrodes, wherein each of the electrodes, 
the piezoelectric material, and the single common electrode layer form a plurality of 
piezoelectric elements; and 

wherein the plurality of sensfcrs share the substrate. 

38. The device of claim 37, wnerein the sensors include a solid-state gyro and a 
compensation sensor with shared lower aectrode layer and shared piezoelectric layer. 
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39. The device of claim ^^Z^perein the sensors include a soUd*state gyro and a 
compensation sensor with separ^e lo^efelectrode layer and separate piezoelectric layer. 

40. The device of claim ^i^ioOier comprising a gyroscopic navigation system 
capable of displaying gyroscopic navig&tional information on a display. 



41 . A solid*state gyro with a thin-film of piezoelectric material forming a plurality of 
piezoelectric elements, wherein the piezoelectric/elements output rotational rate signals. 



42. A mediod of displaying gyroscopic navigational information, comprising the steps 



of: 



providing at least first and second seniors on a semiconductor chip, each of the s^ors 
including a solid-state gyro with a thin-film af piezoelectric material; 

providing a rotational rate ^gnalJb)^e first smson 

providing a compensation signaljbMth^ second sensor 

processing the rotational rate signal and the compensation signal; and 

generating tfie gyroscopic navigational information. 

43. The device of claim 37, vJnerein the smsors include a plurality of solid-state 
gyros with shared lower electrode layer and shared piezoelectric layer. 

44. The device of claim 37, wherein the sensors include a plurality of solid-state 

gyros with separate lower electrode layer and separate piezoelectric layer. 



-6- 



